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(57)Abstract 

PROBLEM TO BE SOLVED: To furthermore improve the stamping workability (the reduction of the wear of a 
stamping die and the burrs and sagging in a copper alloy subjected to punching) of a Cu-Ni-Si series iailoy while 
satisfactorily maintaining its strength, electric conductivity, stress relaxation resistance and plating properties. 
SOLUTION: This invension is composed of a popper alloy having a compsn. contg., by weight 0.1 to 4.0% Ni, 0.01 to 
1.0% Si. 0.01 to 5.0% Zn and 0.0001 to 0.005% S, furthermore contg. one or > two kinds of elements selected from 
the group of 0.00003 to 0.003% Se. 0.00003 to 0.003% Te. 0.00003 to 0.003% Sb and 0.00003 to 0.003% Bi by 0.00003 
to 0.005% in total, and the balance Cu with inevitable impurities. 
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(57) imm 

mm] c u - N i - s i 5S^^o?ia[, ^mm. m 
tr>y*DXtt (x3'>tf>i^^s®^«Ri/*Tfe#*ni 

N i : 0. 1~4. Owt%, Si : 
0. 01~1. Owt%, Zn:0. 01~5. Owt 
%. S:0. 0001~0. GO 5wt J^^'&Wt, ^ 
etCSeiO. 00003~0. 003wt%. Te: 
0. 0 0 00 3~0. 0d3wt%, Sb:0. 000 
03~0. 00 3wt%, Bi:0. 00003~0. 

0 0 3 w t % oaf J; 0 sj? t /cTcmo 1 axtt 2 m± 

Si'&ffeO. 0 0 0 0 3~0. 0 0 5w t %-&Wt. g| 
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[m^Mll Ni:0. 1~4. Owt%, Si: 
0. 01~1. Owt%. Zn:0. 01~5. Owt 
%. S:0. 0 0 5wt%JilT<&^^rL. Se : 0. 0 
0 3wt%ii(T. Te : 0. .0 0 3wt%U<T, Sb : 
0. 0 0 3wt%ii^T, B i : 0. 0 0 3wt%U^T© 

n^m^\^tz7im<oimx\i2m&.±^^mTo. o 
0 5w t %&:Tt^L, ^m^cuRu^usm?fmm^ 

im^m2] N i : 0. 1~4. Owt Si: 
0. 01~1. Owt%, Zn:0. 01~5. Owt 
%, S:G. 00 0 1~0. 0 0 5wt%$^^^rL. S 
e : 0. 00 0 0 3~0. 00 3wt%.Te:0. 0 
0 0 0 3~0. 00 3wt%. Sb:0. 0 0 0 0 3~ 
0. 003wt%. Bi:0. 00003~0. 003 

w t %<Dm^Kfm^vrz7cm<o i mx\t 2 mu±^^if 

TO. 0 0 0 03~0. 0 0 5wt%^irb, mm^C 

[W*:^3l $?>CPb:0. 0 0 0 1~0. 0 5w 
t%, C:0. 0001~0. 0 lwt%©ifi;DMJ? 
tfc7CSgOiaXtt2 8$-&tfT0. 0 0 0 1~0. 0 

5 w t %^m-r^ ii t ^<^mttm^m i x\t 2 \zm 

[«*^4J ^^\ZP:0. 0 0 0 1~0. Iwt 
%, Al : 0. 0 0 0 5~0. 3 w t %OSf*^&M^t 
;t 1 aXtt 2 aS:^W-C 0 . 0001~0. 3wt%^ 

z-t^n^WLtrmium i ~ 3 m^rna-^izmm. 

[»*:^5] $?,lCMg:0. 0 0 1~1. 5wt% 

[fl*^6l $e)fcMn:0. 0 0 1~0. 5wt 
%s Fe:0. 001~0. 03wt%*SI. Co: 
0. 001~0. lwt%. Ag:0. 0 0 0 3~0. 
lwt%. Cr:0. 0 0 0 5~0. 01wt%. Z 
r:0. 0005~0. 01wt%, Ti:0. 000 

5-0. 0 iwt%cDif*^5awLfciaxf±2aiii± 

^r^ffX-O. 0p0 3~0. 7wt %^Wr-5C:t^!Hf 

m.t-r^m^m i ~ 5 o^^^-rmMzmm-^ntzT.^y tr 
7] $ e. icK^^ws 3 0 p p m£;iT. *m 

^Wffil 0 p pmUtT^Wr-5^<h*4$Sifrsffi*S 



^nfc7.^yif:>ifMxmzmn^m^-m^^^nmm 

[0 0 0 1) 

-A. ^i^. =i:?^i7 3'-. ijl/-. X-f >y5^;^f©S^ 

i^>.iimmm\zmn^^tim^^izmt!b. 

10 0 02] 

H 7 1^- A O U - HrBffi®;^/hS> S Vi« 3 4; i7 3' (DgPsI 

Mfts-t^tz^iZ. Cu-N i - S iJ^^^^iLT. •^J 
^tf#^¥8 - 3 1 9 5 2 y^^^tca^^nxViSJ; 
pi^, Ni:0. 4~4. OwtSS, Si:0. 1~ 
1. 0wt%, Zn : 1. 0®~2. 0wt%, Cr : 
0. 0 0 0 1~0. 01wt%.Mg:0. 0 00 1~ 
0. 0 0 Iwt %, RiyfjiJSJCfSUT, Mn : 0. 0 1 
~0. lwt%,Al:0. 0 0 0 1~0. 01wt% 

[0 0 0 3] u-H7^-A^^^«, m-^^mm^^ 
viTij, fjm^M^(Dm:k\zp^-ox. ^mi)mnh. n 

viTt), x^yify^ifrnxizmi^rit+^tm^^r. 

[0 0 0 4] 

N i - s i ^^^©^s. ^mm. mitstimmm^. ^ 

^>\:^y^±m<Dmmcisn&^Mx^ntzm-^^\zti 
tztKom^) i^\z\^±.^^^tz{i>\zt3.-^ 

[0 0 0 5] 

iniim^m^-r^rztf)0)^m ^^miz^^^nm. • 



(3) 1 1 -2 5 6 2 5 6 



%, S : 0. 0 0 5wt%JUT^^WL, Se : 0. 0 
0 3 w t %&LT. T e : 0 . 0 0 3 w t %ttT. S b : 
0. 0 0 3w t %&LT. B i : 0. 0 0 3wt%&LT<D 
^±0U?Lfc7C^OiaXH2aUi±S'0. OOSw 

^, SlZ-Dl^Xit. 0. 0 0 0 1~0. OO5wt%0 
^HrtT'. Se. Te. Sb, Bi (Ut±<&Aff5c^t 
tOViTtt. S e : 0. 0 0 0 0 3~0. 0 0 3 
wt%, Te:0. 00003~0. 003wt%. S 
b:0. 00003~0. 003wt%. Bi:0. 0 
0 0 03~0. 0 0 3wt %0$|Hf^9T. zn<b(Dim 
Xtt2ffiW±&^tfT0. 0 0 0 0 3~0. 0 0 5wt. 

[0 00 6] ±C@^ • €^a5fiffl«^^fi> $ ^ 
®Pb:0. 0 00 1~0. 05wt%, C:0. 00 
0 1-0. 0 1wt%CDff (B7C^tVi-5) J:Dil#?t 

fe7c^©iaxtt2a*^fi-T0, 0 0 0 i~o. os 

w t %. (DP :0. 0001~0. lwt%, Al: 
0. 00 0 5~0. 3wt%©Sf (.cmTcmt^^o) fi^ 
6.SJ?bfciaX«2ffl<&^ffl-T0. 0 0 0 1~0. 3 
wt%,(DMg:0. 001~1. 5wt%,@Mn: 
0. 001~0. 5wt%. Fe:0. 001~0. 0 
3wt%*jil> Co:0. 001~0. lwt%, A 
g:0. 0 0 0 3~0. lwt%, Cr:0. 0 0 0 5 
~0. OIwt%, Zr:0. 0 0 0 5 — 0. Olwt 
%. Ti:0. 0005-0. 0 1 wt (DffTC 

^tvi^) *^6ii*?bfcia3?:ti2aiJt±*^fi-co. 

0 0 0 3-0. 7wt%S:. B-D, Mg?&^-n-^tx¥ 

[0 00 7] ±fae^ • mm^m 

S^3 0 p pmWT. 7Kf^^Wft<& 1 0 p pmUT\zm 
Sf)t'Sn : 0. 0 1-8. Owt%$-&Wr 
[0 0 0 8] 

(Ni) N i «S i ttfcHmijn-r ^^i:lc:J;0, Ni 
-S i{t^!|!)?&±fi)i;J-B:, K^ttRlW^S^^igfO 

i^tVn tif-pT. N i O^WfttiO. 1-4. Owt%<t 
(Si) S HiN i tt={)lr^jDl-?.c:<t;cJ;i9. Ni 

-s nt^m^^^-^ii. ^m. mm^Rumit'-timm 

i|#tt$F6l±S-B:-&^ll€:*-r^. 0. 0 1 w t 



</j:ti. t£-pT. Si<^^WttfiO. 01-1. Owt 

[0 0 0 9] (Zn) BT-f^^P— >3>it0|«a±. S 
nRC/Sn-&^J&-^#cD'i7^;^;^j-%4©ttj^J. SnJS: 
l/Sn^^i6^^(Z)W^iiJBHt5(fS. m-^-(^U-'>3 

*Wr^. 0. 0 1 wt %*liT«^<Dam)5^;&:<, 

5 . 0 w t % ^jg;^ -5 1 ^m^d^fiT b . ^4^fciin^4 

;>^^.{tf 5, «£o -^-CD^Wfi^E 0 . 0 1-5. 0 w 

[0 0 10] (s) m-^^izmm^n?>t. :fu7.^m 

rpj±$-B--5. S^^**«0. 0 0 0 1 w t 
©^**t+^J.T^Vi. S^W«*<#Vi«i:^-OS?im«;>c 
#<;/iS:6^ 0. 0 0 5w tX^im^X^^t^tAg 

^?n^Mg-s^t-&#»©»*^*i3!inb. As^-o^^n-o 
T. Ag*^s^s4*{rs^wmix^-r<;^s (simiAem 

etVi^) , CKOAgSi^Stt, *^^<&Ag*o#SrfT 

^c«?)PB^Si:?5:'5. tJ^tJT, S^^»«0. 0 0 0 1- 
0. 0 0 5w t%ft^, 

[0011] (ASfTC* :Se, Te, Sb, Bi) 

tii^<07cm\tz:<w.mxhm-^±\zWiisa'^n?>t. mm 

f^ffl ir J: T :/^x^M©^«^/h^? < -r Sf^ffl 

F^IS®-H®Siiai<l:^'5Jtgt-r-5. 
[0 0 1 2] KfJE(D3a««S e, Te. Sb, B i 

**^o. 0 0 3wt%$'SA, ^;/5:ttc:n&(D^fh-&W 

*di0. 0 0 5w t X^m^tzm'^iZit. ^(D^^\ZA 

stb-^^ m^fR. ^ytfR^ ytn) ^not, ^n^(o 
7c^i^±ofL^i^, fesvittcin&wxi^ts. cu, . 

Al, Ag, Co. Cr. Fe, Ni, Sn, Pb, Z 
n, OfS.Et<r>m&-X\m^it'^«^(D^U-t^UWziQ 
ViTAgJ6-p^OM^*fttlJ4^5fi!^L, JttRS^Xti^K 

x«^}iii$<^^Mfjn74^%*u-^-rti. ?£oT, cine 

O7t^09^W*«, Se : 0. 0 0 3wt%iJ^T. T 
e : 0. 0 0 3wt%t(T, Sb:0. 0 0 3wt%^ 
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-r^A^ Se:0. 00003~0. 003wt%, T 
e : 0. 0 0 00 3~0. 0 0 3wt%. Sb:0. 0 
00 0 3~0. 0 0 3wt%. Bi :0. 0 0 0 0 3~ 
0. 0 0 3wt%<DlfJ;0S*?L^ciaX«2a£^±© 
■Bf|-&WS*^0. 0 0 0 0 3~0. 0 0 5wt%Ta&S 

[0 0 13] ^^mm.miz:^tE-r^±m(Dit^ 

10 0 Offl/mm»?&SA5i:AgJ?)o#©^tRS^*^ 
5fl:-&ifeS[^li. 0. 1 um&L±<D%<Difil 0 0 0®/ 
[0 0 14] (BSf5ES:Pb. C) c:nS©5cm«> 

\Z0. 0 0 0 1 w t %^m(Dt^\t. mm<D^^ii^+^ 

Xit\^\ ^fz. P h : 0 . 0 5w t %Sk.X«C : 0. 

ti!-pT» Pb:0. 0001~0. 05wt%. C: 
0- 0 0 0 l~0. 0 1 w t %<DlfJ;0S*?b:fc7n^cD 
lSIX«2a$r-&ffT0. 0 0 0 1~0. 0 5wt%t 

[0015] (csf^c^: p, A 1) c:ne.©7c^«. 
ffiiSK^efes-r^^i^^w-r-s. p : o. o o o i wt 

%^m. A 1 : 0. 0 0 0 5w t %*^(Dt#«> ItlJg 
P : 0. 1 w t A 1 : 0. 3w t %m,z.^t. 

$.5Vi«z:ne.c!)iax«2ao-&ti-*<o. 3wt%sr 

SiSS^i!liH4*ii£Tf Se^T, P : 0. 0 0 0 1~ 
0. lwt%, A1:0. 0005~0. 3wt%cr)if 

A^e^j?bfciaxii2a<&'&ff-"co. oooi~o. 

3wt%fr-5. 

[0 0 16] (Mg) m-B^\zmi}fi-r^t, mmm^± 
m^mx^^ikm-r^. 0. 0 0 1 w t %^mx'i,t 



"tcDt^m^o. 001-1. 5wt%\zum.-t 
gp^^TA g ©^g5W;ic^ffl*<ll^ A g 

g*S:liJaS-B-2.tJ;<. -^^OMg^^* (w t%) 
[Mg] . S^Wft (wt%) S [S] tbfct^. 

0.2 5 [Mg] ^ [S] 

[0017] (DSfTC^ : Mn, Fe, Co, Ag. C 

zr. Ti) ;in^©7c^ttVi-rn'b*-&^o^ 

^d^ViTtlfeMn : 0 . 0 0 1 w t %^m. F e : 0 . 
0 0 1 w t C o : 0 . 0 0 1 w t %^m. A 

g : 0. 0 0 0 3wt%*^. Cr:0. 0 0 0 5wt 
%7^m, Zr:0. OOOSwt T i : 0 . 0 

0 0 5wt feSVil±C:tl&©iaX«2a!ilJb 
O^ttAt 0 . OOOSwt ^©^4**^+^)- 
TTiVi. cnSOTC^WViftld^A^ Mn : 0. 

5 w t F e : 0 . 0 3 w t %£l±. C o : 0 . 

1 w t Ag : 0. 1 w t %SA. C r : 0. 0 
1 w t %aA, Z r : 0 . 0 1 w t %SA, T i : 0 . 

m^*^<iT-r^. i«e-r)T, Mn : 0. 0 0 1-0. 5w 
t%. Fe:0. 001 — 0. 03wt . C 

o:0. 001-0. lwt%, Ag: 0. 0003~ 
0. lwt%, Cr:0. 0 0 0 5-0. 0 1wt%> 
Zr:0. 0005 — 0. 01wt%, Ti:0. 00 
0 5-0. 0 lwt%©i^;5\6.^S?tfciaX»42aeJl 
±$-&tfTO. 0 0 0 3-0. 7w tXft^o fl^. 

mmhtzm-^it, mxmmm^mz^^x\tDU7cm(o 
nm:hmfa^\t. mmm<Dm±\z^i^x-^ ^\zm^-r 
[0018] mm) mmm^^cofstm^mmt^ 3 o p 

'^^'^{zmitmmmt^rzib^mmx 
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[0 0 19] (7|c^) *^&(D7K^^Wft*n 0 p pm 

-&^l;:*t/iT> 7K^^^rfiwMSbVi^H«5 p pmti 
T. ^?.tcS*L^i^iigi8«3ppme-^TT-»S. ^:te. 

if«4»lr*3liT [H] » [O] =3-1 0 0®I6H(C^ 
-:>^tifix^^ ( [H] : lc-&W^?n5*^» 

(ppm). [o] : ■^^^'iz^^n^mmm p 

m) ) . 

[0 0 2 0] (Sn) Cu«ffitHSLT. a&^Vi«M 

et{t'^i^^m^Lxug'S:'^m-r^^-^^<o^m. « 

mv<ts.^.Mmm<D&Thiz^<fsi^o u^x. sn 
(D^^m^to. oi~8. owt%fr^. 
[0 0 2 1) ^^wii^^sis^^n. mmm7t\zj:^x 

m-^'^xm&oim-^ ic-r-sigt ±0 xsifr-s ^ t jj^ 

iii^jfCjgSfetfe5~3 Omni0jpS©^t!|^Sgii!lS 
-5, 

[0 0 2 2] T^msE. 

izxm^izmmx=^fTz>m^\zii\,^xhmmim'^ 
izmn^tzib. 7.tjjw^-<Dy]^mH^itrzr). mm\z 

««ffitficN i -s i it^m^^m-^'^xmt-^n^rz 

tvx\t. mmmTmm<Dmm^<D:ii}^\z^^M7^. x 
\t/it.ni^mu<o^&u&(Dmmisammzmm^^i^-r 
^:fj^riiixno^ti)^x^^o ^ftbjastbxij, m 
mmm^zx^xsmiytzN its i $+^Mi«Tm$ii 

<x^mL^^ys.\,^iM'^iz\mmBMm^^m^xh^ 
6 0 orjw±©jag*^&. ji^i^jftsjtp^fflv^^^^jc 

tt-?-©s?M^s^«^fi Bor.ui h;-^-;?,r 



~6 0 or, «}$ii$Fb15~6 0 o^^mmtrL\i^^\ 

[0 0 2 3] ^tz. *f6WW^^ttl^^fflg±0X«-e 

tt^m!&min'^xhJ:\^\ >&m±d©«'&<ojpx^ 
tt, woM'>^x3~8 o%d^jisx-&^o mmi^m 

2oo~5oo*cx5^i—5 mmun mmmu^^ 

aoorxio-so o#^«f m^aiijasxsiM^ 
^jt^Fal) ©^f^X'BW^S^-r^:it*^XS5. 

=^mmhX. S^^^iELXfcJ;Vi. 
[0 0 2 4] ±f50J:p»C, ?trM±OXttl^«ia±0»ri 
■rnoISSXffiti-5«^|I*3ViX'b, ^(DEM^l^iZ^ 

ffu»^mw\zm^mm:fj\^(of^^nmi^2 oumu 

TX'^n^ctVi. EMUaxm<om:k\z^^XEEm 
:^[Riic^fT)4»f®tc*5ViX, i^a«i««jP:^r^Jcii5pi: 

if>ifmxVtzt^(Diir)<D^^i)^:k^<fs.^. Sfc. 

>if>ifm<ommxm\zmm\z^^^x, :tu> 
':^\f-)vtmin^si[fn.nRzf^n\zBmr^tiniim 

x^>if>^mxm<Ditr). ffiifjoxRFOM^n. 

UiT-O^ J; 0 MS b < , 1 0 M m^Txab-5 ;i <h*^^ & IC 
SSbVio ^tX. ijga«ig*^±iHiiefflX'fen«, *f£ 

^Mxm<Dv~\^yu-Amuthxhm^^^>^tti^x' 

[0 0 2 5] *^^CDffliiX*-5U-H7l/-A«, S 

i ^yy<Dmm-/^y^—:^>c^xm\z^^^x2 0 o~ 

3 5 O'CJlSPfi^n-l). ■7-f-\'3}^>T'r>y©X@{C*3 

^rz^m<Dmm\zwv >t¥±f)^^^vtzm^m\z 
\tfp'i'{zmiE-rmm^&<f3.^rzt(). i^x-r^:k^\z 
^oxmit^^ii^o ^)-\^yu-A(DmM\z^^vti 

>if^. mimtmm^imm\^x±\^^mi\t)^'iyi(.^ 

*^-gAb. I C<D«^14$^t<{£T$-fr^. ^<orz 
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10 0 2 71 

TFtNo. i~2 4c^;afi)t®^^*i7ijyH;Hplc:J:D 
0mm. fi$2 0 0mmO#IS|S:f^lSbAc. ^fz. mm 

-otz (No. 2 3<&^<) . 
[0 0 2 81 
[Sll 



Na 


Cu 


wtX 




Zn 




Sn 
wtX 












H 

wtppm 


0 
wtppa 


1 


Bal. 


0.15 


0.07 


0.05 


0.01 




0.0005 


Se:0. 00005 
Te:0. 00004 
Sb:0.0001 
Hi :0. 0001 


Pb:0.0(M>3 
C :0.0003 


P :O.00O5 
Al:0.0006 


Hn:0.006 
Fe: 0.003 
Cr:0,001 


O.S 


8 


2 


Bal. 


0.4 


0.14 


0.15 


0.04 




0,0005 


Se:0. 00005 
Te:0. 00004 
Sb:0.0001 
fii:0.0001 


PbrO.OCm 
C :0,00S 


P :0.001 
Al:O.0OO8 


Fe:0.007 
Zr:0,0007 

urn 


1.5 


13 


3 


Bal. 


1.0 


0.2 


0.5 


0.03 




0.0022 


Sb:0.0003 
Bi:0. 00008 


Pb:O.Ql 
C :O.0004 


P :0.05 
AhO.Ol 


)6i:0.06 

Fe:0.012 

Co:0.01 

Ag:0.008 

Cr:0.009 


0.6 


20 


4 


Bal. 


1.8 


0.4 


0.5 


0.08 




0.0022 


SerO.OOOl 
Te:0. 00005 
Sb:0.0004 
&i:O.O0O3 


Pb:0.004 
C :O.OO01 


P :0.01 
Al:0.05 


Un:0.n 
Fe:0.02 
Co:0,06 
AgrO.Ol 
Cr:0.0007 


0.9 


21 


5 


Bat. 


L8 


0.4 


4.5 


0. 12 




0.0030 


Se:O.O00r 
TerO.OOOl 
Sb;0.0002 
Bi:0.0003 


Pb:0.0025 
C :0.00S 


P :0.006 
Al:0.0006 


Md:Q.0Q6 
FerO.OQl 
Cr:0.001 


1.5 


8 


6 


Bal. 


1.8 


0.4 


1.05 


0.25 




0.0035 


Se:0.0007 
Te:0.0007 
Sb:0. 00012 
Bi:0. 00005 


Pb:0.0030 
C :0.0005 


P :0.003 
AhO.OOOl 


Mn:0.005 
Fe:0.003 


1.2 


12 


7 


Bal. 


1.8 


0.4 


1. 15 


0.5 




0.0033 


Se:0.0005 

mw 

BitO.OOOl 


Pb:0.0015 
C :0.0004 


P :0.0004 
A1:0. 15 


Mn:0.008 
Fe:0.003 
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